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PURPOSE 

To compare the l o s s  in head of the  above f i s h  screen6 f o r  water 
approach veloci t ies  fron 0.5 t o  3.5 f e e t  per second and with the  screens 
in two positions: 

(a) Screen surface ve r t i ca l  
(b) Screen surface 45' t o  the vertical 

CONCLUSIONS 

1. The loss  in head through the perforatsd screen is from 8,s t o  12 
times higher than the losg in head through t h e  5-mesh, 19-gage wir.0 screen 
fop both screens in the  v e r t i c a l  p s i t i o n ,  Correspondingly f o r  both screens 
i n  the  45O position, t h e  loss  L? head i s  5.8 t o  8 times higher. Typical head 
l o s s  values, taken from Figures 4 and 6, are given below: 

*- 
4 

2, The nraJoPity of thc holm in the parforated eeroen aro slightly 
tapered with the sRlallor diamat~rr on the ernoo%h eido o f  the aoreon. 
Sane o f  the holea vary in ehap &an round to eUghtby rslUptiea1, hw- 
themore, the hole irragularities are not ~ l f o m l y  dietrPbu%ed o-ar the 
sample eoreen the& was reoceivad f o r  teat, Them faota are baUsveti to 



b e  t h e  cause f o r  havirig E? s l i g h t l y  greatep head lo s s  with the smooth 
side of screen upstream using one specimen of the  sample screen which 
was not the  case us,ing a second specimen of t he  screen (~igures 4 and 
6 respec t ive ly) ,  ' 

3 .  The velocity head l o s s  coef f ic ien t  K in the  expressj-on, 

was determined for  the  perforated screen and t h e  5-mesh screen for 
both t h e  ve r t i ca l  and the  45' posit ions (Figures 5 and 7). 

DESCF,IPTIOlJ OF THE FISH SCREENS 

The perforated screen tes ted  was a 16-gage s t e e l  plah with 5/32- 
inch diameter holes punched on staggered 7/32-i~~ch centers .  The action 
of t h e  punch when producing t h e  holes made what appeared t o  be a sliat 
radius a t  the  entrance of t h e  holes (Figure 1-A), and it l e f t  somewhat 
la rger  diameter hole wi th  a small burr a.t the ejrit  (~igu-s 1-B). The 
s i d e  from which the holes were .fntnched bras termed t h e  smooth side while 
t h e  o ther  s ide  tras termed the  rough s ide .  The perforated s c r e m  had 
i r regular i t ies  as described in Conclusion No. 2. Ttla t e s t  screen was 
obtained from tihe California S t a t e  Fish and Garue Departaent t h r o ~ g h  the  
o f f i c e  of t he  Regional Ehgineer, Region 2. This perforated screen i s  
s imi la~  t o  that made by the  Harrington and King Perforating Company, 
5655 Filmore Street ,  Chicago, I l l i n o i s ,  and is i l l u s t r a t e d  on page 36 
of Harrington and King Catalog No. 62 f o r  1947. 

Five-mesl~, 19-gage, galvanized wire screen has f i v e  0.156-inch 
square openings per l i n e a r  inch and a wire diameter of .037-inch (Fig- 
ure  2) .  

DESCRIPTION OF TEST APPARATUS 

The t e s t s  were made vdth the  screens in a 6-inch pipe having an 
open elbow 15 diameters downotream from the  t e s t  screens and turnec! 
upward t o  insure  tha t  the  pipe was flowing full a t  a l l  ra te8  of dis- 
charge. There were 30 diameters of s t r a igh t  unobstructed pipe u p  
stream from t h e  t e s t  screens t o  h s u r u  a symmetrical d i s t r l bu t i an  of 
t h e  approach velocity. Piezameters were placed i n  t he  pipe as  shown 

$ i n  Figure 3. Piezometers No. 3 ane 4 w ~ r e  used t o  determine i f  there  
w a s  addi t ional  recovery downstream. The r a t e  of f low was measwed 

F with a standard $-inch laboratory orif ice-venturi  meter. 



I The f i s h  screens were tes ted  i n  two positions re la t ive  t o  the 
pipe axis;  first, ver t ica l ly  betiween two flanges; and second, a t  45' 
t d t h  pipe centerlirle just  upstream from the f i r s t  flange and down- 
strean1 from Piezometer No, 1. ( ~ i g w e  3 ) .  The 450 screen position was 
acc~mplished by spot soldering the  e l l i p t i c a l  screen t o  the pipe's in- 
side surface. Two different  spcimens of the perforated screen sample 

* were used, one for the ve r t i ca l  position and one for'the 450 position. 

Fish Screen IJertical 

Kith t h e  perforated screen ve r t i ca l  and the smooth side upstream, 
the  water was passed through the screen with the approach veloci t ies  
ranging from 0.5 t o  3,5  f ee t  per second. The heads in  f ee t  of water 
was measured 12 Lnches upstream from the screexi and 6 inches downstream 
from the  screen and the  loss i n  head between these two points was re- 
corded. The perforated screen was then reversed t o  place the smooth 
side downstream, and the t e s t  was repeated. In the next t e s t  the per- 
forated screen was replaced with the +mesh, 19-gage galvanized wire 
screen in a ver t ica l  position. Water was passed through the screen 
using the above approach veloci t ies  and the head loss  was determined. 

Fish Screens a t  45 0 Anple t o  Pipe Centerline 

Three similar t e s t s  were run as fo l lo~ i s  : 

(a) The perforated screen a t  45' t o  pipe c e n t e r h e  
with smooth side upstream 

(b) The perforated screen at  45O t o  pipe centerline 
with smooth side downstream 

(c) Fivg-mesh, 19-gage galvanized wire screen at 
l+5 t o  pipe centerline. 

The same data were recorded as with the fish screen vert ical .  

RESULTS OF TEST 

Curves from t h e  data were prepared showing head loss i n  f ee t  of 
b 

water versus approach velocity in feet  per second ( ~ i g u r e e  
and K velocity head loss versus approach velocity where K s 

(Figures 5 and 7). With the emooth side of the perforated screen 
downstream, the 108s in head was trlightly lesa using one specimen of 
the, sample screen while t h i s  was'not t rue using a eeoond specimen of 
t h e  sample screer. ( ~ i g u r e a  4 and 6 respectively). These unexpected 
r e su l t s  were attributed t o  the nonuniformlty of the holse in  t h e  



screen smple as described i n  Conclusion 110. 2. The data was chcclced 
t o  malce sure tilo results were as shown on t h e  curves. A t  Jll approach 
v e l o c i t i e s  t he  l o s s  i n  head througll t h o  5-mes11, 19-gage p l v m i z e d  wire 
screen rras from 8.5 t o  12 times less than t h e  l o s s  i n  llead through the  
perforated scrcen with both screens in tho  v e r t i c a l  posi t ion.  Corres- 
- 2 :  7 - 2 . L L  9 1 . . . -  A 

I 
YVILULIL~LJ IrLbn Dozn screens in the  45O posit ion,  t h e  l o s s  in head is 

t n  2 + imnn 1 - - -  
I 



FICURE 1 
Hyd. Report no. 

B- - Rough side 
Fish Screen--Perforated 16-gage Steel Plate--5132-inch Holes Statylered 
on 7/32-inch Centera. 
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